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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for decomposing a plurality of chemical 
substances simultaneously by adding microbes of p.chrysosporium having lignin into a liquid 
containing simultaneously polychlorinated-dibenzo-paradioxins and polychlorinated biphenyl 



SOLUTION: Microbes of p.chrysosporium provided with lignin resolution are added into a 
liquid containing a plurality of chemical substances selected out of a group formed of 
polychlorinated-dibenzo-paradioxins(PCDDs) substituted particularly by chlorine of 4 or 
more and/or polychlorinateddibenzofuran(PDCFs) and polychlorinated biphenyl(PCBs) to 
decompose a plurality of chemical substances. 
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TTTt tv . jjj.it.u- lit. Titr. jjj; paiTriiL ; vliuiii:: mui^uis. 



a.u3cria - aj I ro^U I<x5e5510n~UoZJ-iTUU S tr I V lce=l 



v7f-^-->> (pcdds) &WD^i(t:y'<yy77> (pcdfs) tSrJtu mbo^T-tfl-feo 
2, 3, 7, 8fu7)s^«-efi^in/c{t:^^)f-lSt4^^< , ^-f ^-*>'^Si!^iS8|iS[fflfeic*Jv^TfiEgifi3!?{t 

ftWiO^f^Fnlgi&o-C^Oo 4 7t % P C B s 2 0 9 ©ft^tt;)S??fiEt 5, ^rib<D^X\ ^A- MS 
iC^^to-rWxWt^k'g^ 3 7"7t-PCBs (3, 3', 4, 4'-E*fi*{t, 3, 3'. 4. 4 

', 5-stfi*{t. 3, 3', 4, 4'. 5, 5 ' -AJS^fk) i> ? 4 >m b mm, ZS&tfm^ktfto 
[0 0 0 4] Lfcfl s oT, 6 *»P> t>, Zfth(D{t^m*ftf&-f%l5fe$:miL-tZ> - ir^IgT'S) 

L7)>Lrnb$£^£rffll^77&T'li, *&SZ>***i: LTV^^T^^^ft^^li. Hi&{fcf£WTro P C D D 
s, fcit/PCD F s <n = i*{t{*<DZhX&Z> a BP*>, U ^->y>$?tg£^3i#_£^cD-fiT*fc;& 
Phanerochaete chrvsosporium (tlT, P. chrysospor ium t t&ir) SrfflV'-T, 2, 3, 7, 8 — H^^fb v 5 ^^ 
y^yy^yy (Bumpus Science,228 1434 (1985) ) 1 - Z.i*mi\Li?^<>V i/jr*^^ 

(Valli J. Bacterid. 174 2131 (1992) ) S:*?i{w-&tfS*!!!a^ro^ft¥C0|8^S>5 o ti* V t f'7 x. 
~—^m (PCBs) T*£>5, 7y-n— /H242, 1254, 1262CDZfl^ ^ > I- *±®D CO^I^SiC 

11, P. chrysosporium Srffl V ^5 ~ t rt^g^ £ ZVX V ^ 5 (Yadav Appl. Environ. Microbiol. , 61 2560 (199 
5) ) „ ? 4 XXfiP C B s i>if5\mz&tE-tZ>m'&y3%%.— (DW£.tfa&ft^Xft 

[0 0 0 5] 

nmftxmmwm£m^£zmmmmit&w<v'Mmm£miLi-%±xmwx&&^ 

[0 0 0 6] 

[ 0 0 0 7 ] EPt, *%m%h\-X, y y'-^yj-M^^rocpTtP. chrysosporium^, 7 7^fTyy^ (*j|£f] 

mx*£5Z k&5£&Ltc 0 HJztf^v^^K&y^^S^ffc^fcitfPCB s JiTK A colter i 5fcM© 
tC0©^-g-#)T*fc2)o ^A^-f ^-df-v'^Jg&tJ'P C B s <D^m*(D%t PCDDs PCDFs PCBs mm. 
mitfc 2 2 3 8 4 2 ^i&mitW- 1 4 2 8 4 6 ^i&mitfo 1 0 1 6 4 2 -fc&sSlftf^ 2 4 A&jUfc 
<$ 1 1 -&st 4 9 8 7 
[0 0 0 8] 

[$tm<Dmi&<DmM] #5SWIi. V LTP. chrysosporiuniSr, *W ^Jg:fc5«fc 

^y^sdfkf^i^-^u (pcbs) ^PB^^^^^B^TBute^^K^^-t-^yjfeo 

[0 0 0 9] #$6 ^£115^5 id 12, fc£fa±LV ?-^&mm&mi-Z&±<&i:tizm-t-Zi><DX'*>Z)jiK 

<fc 0te&^zm^%fflL£.ty)7!)m?T<£frZ>o 3yt7^M (Coriolus versicolor IFO 97913?) , ^r^n^ — 
Tl (Phanerochaete sordida YK-624 ATCC 90872, Phanerochaete chrysosporiumlFO 31249*1) , jf^.^]) 
— JS (Daedalea dickinsii IFO 31163^) , tfVtf??.^, (Polyporus adusata IFO 5307 #) , l/.yf^y.J^ 
(Lenzites Betulisa IFO 8715^) , i3 S 7* W>> (Ganoderma lucidum IFO 31863^) , zf])^-~ u ? ^jjg, 
(Pleurotus osteatus IFO 30776^) , -< /l"< -y ? ^Jg, (Irpex lacteus ATCC 11245#) , kyfjt^l 
(Lentinus edodes IFO 31866^) , ^y^-<y^M (Crinipellis stipitaria IFO 30259^) ^ 0 
[0010] 

mmffl] 77-f77->^ mt#ix) ^^^^yyisypcB sotttu^ffi^sn^iro^^s 0 0^5 a 

|;|«O10vy^D!)7|^y^^fflv^^: 0 ^H?ffl©10-7^^Dy y (-^©PCDDs, PCDFsioJ; 
t/PCBsWfi/S;$til±, PCDDs©tti (3@M) (1, ^.E^*ft:{* 1 . 36±0. 08ng, 

2. 22 + 0. 16ng, i^^*^* 2 . 7 4 ± 0 . 13, i^-tl£5R{ki* 1. 7 4 + 0. 09ng, 
%t)\'&m<\lW0. 7 4 + 0. 03ng, P C D F s <D<S Wftfl, ^EgJ£*f{kflc 1 . 36 + 0. 2 1ng, g-I 
^{k^l. 6 9 + 0. 0 9 n g , fe-t&mitfc 1 • 8 6 + 0. 14ng, feASfftl. 0 4 + 0. 06ng 
^UPCB s CD^ffifl, ^.H^^fkf^O. 2 5 + 0. 0 3 ng, glllsttO. 34 + 0. 03ng,$* 
-fc&MitfoO. 89 + 0. 0 2 

[ooii] y i/->-^?t±^^^^j;^^?&T'fe, hn-^^-^tg±t!iT'y 

irLT, P. chrvsosporium I F 031249§rfflV\ r HSr'> + — l^T'tf 7 5 ^ = y i^- >M&te.fflL£.W) 

fr>±m^mtifcw.mmm%mz.m.m\,. ^sTRmmmistz* y^^-*m : &*o. 5 5 y y y h/^ox., is^y< 

— i^U 7 7-fT5/->^.^tbiK^ 1 O^y ^ n y y h/^D^L, SJtitg, 2 4BPo1, 3 0°CT'±§^Lfc o tg«JWra 
[0 0 12] i&5S^Ttg, -^^-v->5 h/w^^Px., rtgClS^gir LT13C - ?4 t^yyiSt/iSC 

-pcbs&^px., seitgST'ffiS'igfiim, -^r-y-^ 1 5 * y y v f^^apx., ^^^cd^v^-^v^^s^p c 

BsSrttttlLfc, 35!-, ^3r-fr>2 0 ^ y y y h/U&flO;tSa.teaiL<fc. ft^/Sfdftffl Lfc7v^ = liT-b 

St/^^r-y-vSrJox., S^KtttJHL/io ^To-^dri7->tttb>«S:sKe7k2 o * y y -y h^T"gfe?f>L7tm, ^^--y- 
y^ETTgiL, ft* y y y h/Watt, -tco^^-9-^}§?«S:fSttfk Lfc-> V iJ f iv (1 3 0 o CT'4B#r^ 
W±) T'^y-^T2/7°L (^t/100?yyyh/^i8lii) , jg«E£g*U ^-ft?^S^Lfc?g^ic*^ 
^flg-^Sif? LT V ^ ^ ^"^ J;t;PCBs^£it5 fcco«f4 & I^/tJc Lfco f± 3 o©Sf4 

(7 7 ^='3o5rffl|l,T 1 ^•n.!-m : Sr^n j en-^PL^fe^^Sr ; fToTmf 3 tifc^^) SrfflV^„ ^^Slicjo 

itswfist Lt^si ft y ^=^^smf^^^i^fflv^c2>Ft.BB^^fflv>fc 0 ft$&mm<fo'g<Di3c- 

1,2,3, 7,8-5:^*ft:, 1,2,3,4, 7, 8-A^^ft:, 1, 2, 3, 4, 6, 7, 8--t^ft:-5.t/A^<t:roi3C 12*:fflV^/ ; i !J T^io 
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gsflDftliS-* 5 0 0 p gffcot, 13C-PCB s £!i3.3',4.4'-EJt£*{fc:, 3. 3" . 4. 4" . S-iJ^Sft&t/ 
3,3',4,4\5,5'-Aig*{t: 13C12^fflVVi = rtfcBSifc&Kcagyraftill 00 p gT'fcofc, ^ie»*4^o^ 

[0 0 13] nO*f$li, H#A?Hg;tf** u-7 hfyyUmftm^zteTJ*? n -v F^yA!:iiHP 5 8 

9 0 vy-XH?rfei9M(t/c7-<=^*^-7i7 h 9 5£fflW;: 0 *'7^n^7A>LT X-<yU3 tt^SP-2331 t 
i-XKv/y*^ftf7U-*7i» (ft *60;< - h/U, f*JgO. 32 5; y ^ - Kyi-, pffio. 2 -x'-f i7 n ^ — h^u) *- 
fflV^fc. Ki^cO^^llADjgmffi : 5KV, fttefe : 7 5 0 0. 4 *fi£&E. : 7 0 e V, << *>fc%M& 0 
^^7^7, -<zi->^Ji-=fy'y^r- : 2, 3KV, ;f >jjf?u£^ : 2 6 0 o tz, % 7 J»iS.g[tt 

130 °CiC 1 77 v ^f*^L, l»3 c C<73fiJ^T*±#L, 240 : C*-c'±!t\ 15#|VJ{*ff LfcgL 260 C C£ T' 1 t^WCCD 
f'l£T*±#U 30^{*fiFLri o ^V^v-^W^irfl Ballschmitter (J. High Chromatogrl5 260 (1992 
)) St/Ryan^ (J. Chromatogr 546 131 (1991)) <Dfife$;^%',Z LXftMLtz, 

[0014] SE;£te<E>ttt£fi, SS#flM£;tf;** w? h yy7WRftVr',Z±.'z>X?°4 **is>mRl?P CB s^L 

LT2 4 0r B Wofc2oro^S,SW¥^ffl^4^M^tfo^3^CD^ftt<t^tb^LT*^/i3 mi*(D& 

Ji3 c i2{t-&4fc) co 77'^. * o h ^' ^ ycDmtm x ft wgcofe/rai:^ y 7 ? 9- zzxy r ? ?-ki-x 

(i3ci2<t£&) kLxmz-tzi,<Dkmutmw^&f&§' a (native) &m*fettmiei&mftmi£#x? 

!wLT&Sm<7>&S;£jfc*. i^stidi; "9 (%) =100-4«^©* 

ftm<D<£m. (n = 3) ^^SB.t¥C0-^*(7?^t|]ie (n=2) XI 00 #fl?Sp (%) iii^ffl L/i 2o©^B8^cD]:t 
t5T'H+flEL7t 0 ifc, PCB sfdoV^liH, S-RTlTXi^mitW h LXmm&tltztf 7, 9 u h ^' 7 7 Jb» f— 
^idoV^T, 5rfrr* (%) ? 4 ttis^mtfflmz. Uffofc, 7 7!!'^f>f^lii|tO/^-y 

|r^-t- 0 fcfljfflu + 2 - ^ y y^L, PCBsiLTottlgSrffo 

fc„ SP^>, E^3ff{t:4Siro4i^, 289.922ir291.919, E&3fS 323. 883 > 325. 88 l&UWg3|?-f 

357. 844 1 359. 842&*=* V > ^ Ltz 0 Mt Lti^ifttli LTfltiS LfcTJ"^ * n Y^y^m- 1 t 
^Lfc. -tn-PiX, PC B s i LT5tl8$n7t#lK{coV^-C^*Lfc 0 

[0 0 15] y ^=>^-^tg?r t.O^^^), P. chrysosporium I F 031249jc:«t ^-^->>-^S.r/P C B s 

ro#<¥*S*£*n-t-. :niJ, ^ ^-^->>^*i«J;i/PC B s jS^Sr^tfjStc, y ^-^5>A?tg5r 
P. chrysosporium I F 031249&8SAD LT S M'&fa'PlZ.&ft ^^it^^^Mi~ ^mtm^A^m^^Amm^^-f- 
h(DX&Z> 0 H^*{tf*a±cOPCDD s&t/P CD F s [Cii^rtLm49fIS1^^87l@, £-g+136 m<7><t^W& 

&u fv^/M' y >y-e- Ktctsiis^Hg^^^ h^7 7«s#*r£fflv^sp-233i 

D7J7AT'fil36 m<Z>it J &m&£X%.-<D\*—* 2: LT^-gf fiT'^ MllPCDD s W XmtVsAXf P C 
DF s 7^^b^ii!i^n-?'niOfIilSU ? 16illlCD^tt^75^ffi-r? )c) -ftibCD&{t;#)», $8£4fcP. chrvsosporium I 
F031249tcj;5, ^fe*Sr*- 1~*6{C^LTV^5>. 

[0016] 1 coA^*fkv ; -i>y'^N7 v ; ^-d f .->^co*i-g-t°- ^ is.u«2irfj^-fL^n3<@, 2mcomvti$ 

H^-f **'>^m<D'£X<Ofc&yB&ftm-tZ Z. t r>X$ Z>i><Dt\^0 Z.t frX% % a m±&)P. chrysosoporium 
I F031249!dJ;6, 9 ■< is^m<n£:#<Di&Skt:i&m&ffll£$i- 3 RTI- 4 fd^ Ltz a ^ y JfijfSft^^y 
v-^-^r->VC(i^45%7)^ib55%. # y J^^f t v 5 ^ W y 7 >T*li^4 1 %*^59%^? $ ixT V > S 0 n 

\z tern ihj (24 b ih] ) X' ^- ^ -> yg tfftfs $ n 5 © 12 m m x <d m <dq& \z. n * b n & ^ smi -c* #> 5 „ 

[0018] P. chrysosoporium I F 031249id «t 5 P C B s ro^ft^CO^ISm^*- 5 St/ 6 ',Z.fr^ 0 PC 
B s CDS&ik'&ICD'Mm^&m ~ 5 !d7^i-„ CI comx fc'— ^ #-^-12l23, , 3' , 4, 4' -EU&Stft t-7 9 

16*^85%T'fc5o ^f*cO|§^Sr^- 6{r^LTV>5„ Sllgfkifefi 8*© fcf— ^ (C^Hf *Jx, »A?^H35 

*»P>72%O^*-Cfcofc 0 *7b. 7^J^fb^i220*c75t°-^(d7>Rt$tl, ^^l±25A»e>80%©^¥*T*fco 
7t 0 /Jli3, 3, 3' , 4, 4' 5-iffi*fb*5 J: 3' , 4, 4' , 5, 5' - AifiSfffc f7 a /KZ5^/)?*tt^-H- : en36% / Rl« 

P. chrysosporium I F 03 1249I2^V -> ^^-^ P C B s & ikX ftftt-t % Z t frX # ^Tffl KW^X'tb Z 

[0 0 19] i7c, #^"c75fci6!d Phanerochaete sordicla YK-624 {ZX o T30 0 ^(Dt^X^ V i&m<£ i>-<> 
•/'<7 i> 7t XteEi&iMZl : 49%, Hl&fafa : 51%, AJfcffclfe : 64%, -tt&fcfo : 67%, Affiftl* : 61% 
tf l Ji&miti>'<>-yyy>XnW$LiMt>) : 51%, S^ft^ : 55%, AJS^fe : 62%, -t^ft^ : 68%, Alfift: 
^:74%»«?$nfc (1997^3^280 B ^^^^%tf (73 r 0 ^^£|gi 17 ^^IS^^^ft 3 j #BB o ) o 

[0 0 2 0] ^t^fv'i'lg&OtPCBsroffljgS; 

[0 0 2 1 ] 

[fki ] 
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